BACKGROUND: Defining prenatal modifiable risk factors of childhood overweight and obesity has become critical as the need of primary preventive strategies increases. OBJECTIVE: To investigate the interrelationship between inadequate or excessive gestational weight gain (GWG), according to maternal prepregnancy body mass index (BMI)-specific Institute of Medicine (IOM) recommendations, and childhood overweight and abdominal adiposity. DESIGN: In a retrospective cohort study in Germany, data of 6837 mother-child dyads were obtained from medical records, a questionnaire and by anthropometric measurements of children at school entry. Main exposure was GWG as categorized by the 2009 IOM guidelines and as a continuous variable. Outcome measures were children's overweight and abdominal adiposity defined as X90th age-and sex-specific percentiles for BMI and waist circumference, respectively. RESULTS: During pregnancy, more than half of mothers (53.6%) had gained weight excessively. Among the children (mean age: 5.8 years), 10.5% were overweight and 15.1% had abdominal adiposity. A nonlinear relationship between absolute GWG and the risk of offspring overweight and abdominal adiposity was observed. An increased risk of childhood overweight was related to excessive compared with recommended GWG, after adjustment for potential confounders (odds ratio (OR): 1.57, 95% confidence interval (CI): 1.30, 1.91), but not to inadequate GWG. Similar results were obtained for the risk of childhood abdominal adiposity by excessive GWG (OR: 1.39, 95% CI: 1.19, 1.63); there was no association with inadequate GWG. Analyses stratified by maternal prepregnancy BMI category did not suggest effect modification. CONCLUSION: Exceeding the recommended BMI-specific IOM GWG ranges has an adverse impact on the risk of childhood overweight and abdominal adiposity, whereas suboptimal GWG conveys no benefit or risk, reflecting a nonlinear relationship between absolute GWG and the risk of childhood overweight and adiposity. Strategies focussing on the awareness and prevention of excessive GWG and its consequences are justified.
INTRODUCTION
Childhood overweight and obesity is rising rapidly and has the potential to result in serious health consequences both in childhood and adulthood. [1] [2] [3] [4] Lack of physical activity (PA), consumption of unhealthy food, low socioeconomic status (SES) and genetic dispositions are etiologic factors contributing to the development of childhood obesity. 5 Understanding early causes of overweight and obesity will be the key in developing effective preventive strategies. A growing body of experimental and epidemiological research indicates that the intrauterine environment may affect later health outcomes of the offspring, via mechanisms referred to as 'fetal programming'. 6, 7 In recent years, several early maternal determinants influencing the risk of offspring overweight and obesity have been identified. These include effects of maternal preconceptional obesity, 8 smoking during pregnancy 9 and gestational diabetes. 10, 11 However, less is known about the specific effects of gestational weight gain (GWG), either higher or lower than recommended, on later childhood overweight. In 2009, the Institute of Medicine (IOM) and the National Research Council published revised guidelines on GWG recommendations according to maternal weight status before pregnancy. 12 The recommendations primarily focused on preventing adverse short-term pregnancy outcomes, such as preeclampsia, cesarean section and small-or large-for-gestational-age births, and long-term postpartum weight retention in women, whereas there was still insufficient evidence on the impact on long-term outcomes in the offspring.
Overall, positive associations between maternal GWG and offspring body mass index (BMI) or childhood overweight have been reported. [13] [14] [15] [16] [17] Compared with recommended GWG, excessive GWG as defined by the previous 1990 [18] [19] [20] or the revised 2009 IOM criteria, 21 appeared to be a risk factor for increased offspring BMI. However, only very few recent studies have examined later offspring fat mass using direct (dual-energy X-ray absorptiometry; DEXA) or indirect measures (waist circumference; WC) and found associations with GWG categorized according to the new 2009 IOM recommendations. 22, 23 Mechanisms explaining this relationship are still hypothetical but may refer to maternal and fetal hyperleptinemia and hyperinsulinemia as a result of increased GWG and accreted fat mass. This may potentially cause alterations in gene expression of developing fetal hypothalamic structures and induce long-lasting changes in energy regulation and adverse offspring outcomes, as known from animal models. 24 Whether the offspring risk induced by excessive GWG is similar among women of the various prepregnancy BMI categories, has remained incompletely understood. Olson et al. 25 suggested a greater impact of excessive GWG on offspring overweight in overweight and obese women. Although Wrotniak et al. 20 identified significant effects of excessive GWG on childhood overweight in women above a BMI cutoff of 19.8 kg m À 2 , a higher odds ratio (OR) was found for women with a prepregnancy BMI of less than 19.8 kg m À 2 . In the study by von Kries et al., 17 after stratification into maternal prepregnancy BMI subgroups, a harmful effect of high GWG as defined by sample-specific quartiles was found only in the subgroup of women with prepregnancy normal weight. The role of suboptimal GWG related to the risk of childhood overweight and obesity in women of different BMI categories is even less defined. 26 The existing evidence on the long-term consequences of GWG that deviates from the IOM recommendations with regard to maternal prepregnancy BMI does not allow for drawing inferences and therefore, more evidence is needed. Furthermore, it is not clear whether the association between GWG and childhood overweight and adiposity is linear or not. In the study by Oken et al., 14 a linear relationship was suggested, whereas Stuebe et al. 27 found a U-shaped association between GWG and offspring obesity. However, the latter findings were based on recalled GWG data and the sample included only mother-daughter dyads. Although Crozier et al. 22 suggested a U-shaped relationship between inadequate, adequate and excessive GWG and child fat mass at age 6 years, there was no such association when GWG was used as a continuous parameter.
The aim of our study was to investigate the impact of inadequate or excessive GWG, according to the maternal prepregnancy BMI-specific 2009 IOM recommendations, on both childhood overweight and abdominal adiposity in a large non-US sample. Specifically, we analyzed the type of interrelationship between GWG and offspring weight status. Data of 6837 preschool children were analyzed in a retrospective cohort study in Germany.
METHODS

Study population and data sources
Detailed information on this large retrospective cohort study has been published previously. 28 Data on maternal GWG, preconceptional BMI and offspring anthropometry were obtained during the mandatory school entry health examinations in six widely distributed geographical regions of Bavaria, Southern Germany, both urban and rural, from October 2009 to June 2011. Before the school entry health examinations, information leaflets were sent to all families, and all mothers and their children were invited to participate in the study.
A questionnaire was completed by the child's parents at the time of examination to collect information on potential confounding factors. Data on maternal prepregnancy weight and height and GWG were obtained from the 'maternity pass' issued to every pregnant woman at her first antenatal visit to the gynecologist. It provides comprehensive prenatal data, including documentation of serial weight measurements throughout pregnancy performed by the consulted physician. On the day of the school entry health examination, trained study nurses copied all weight-related data from the 'maternity pass.' The child's weight was measured, wearing underwear, with a calibrated electronic scale (Seca, Birmingham, UK) with an accuracy of 0.1 kg. Height was measured, without wearing shoes, with an accuracy of 0.1 cm using a stadiometer (Seca). WC was measured to the nearest 0.1 cm midway between the lowest rib and the top of the iliac crest according to the WHO recommendations. 29 Measurements were carried out at the end of a gentle expiration after an inelastic tape (Seca) was placed directly on the skin of the child who was standing balanced on both feet, without wearing shoes and whose arms were hanging freely. All measurements were carried out three times and the mean was used for analysis. The study protocol was approved by the local ethics committee, and signed informed consent was obtained from all participants.
Of 21 454 school entry health examinations conducted during the study period, 11 730 of the children's mothers agreed to take part in the study, accounting for a response rate of 54.7% (Figure 1 ). We included only women with singleton pregnancies and term births and without a diagnosis of a preexisting diabetes mellitus or gestational diabetes. We further confined the analyses to children with complete information on their anthropometric measurements, maternal preconceptional BMI, GWG and potential confounding variables. For total GWG, we defined weight gain values below the 0.1% percentile or above the 99.9% percentile as implausible and excluded those values from the final analyses, resulting in 6837 children included in the final analyses.
Outcome and explanatory variables
The main explanatory variable was total GWG classified as inadequate, adequate or excessive as recommended by the 2009 IOM guidelines. 12 Total GWG was defined as the difference between maternal prepregnancy body weight and last weight measurement before delivery, which was on average at gestational week 38 (s.d. ¼ 1.4, 1st percentile: week 32, 99th percentile: week 41). Weekly weight gains according to the 2009 IOM recommendation 12 were used to adjust the recommended total GWG ranges to the week the last measurement was conducted. 22 As an Extent of pregnancy weight gain and child outcome R Ensenauer et al example, adequate weight gain at the end of gestational week 40 was classified as total weight gain within 12.5-18.0 kg for underweight women, 11.5-16.0 kg for normal-weight women, 7.0-11.5 kg for overweight women and 5.0-9.0 kg for obese women. 12 At the end of gestational week 36, for example, the range of adequate weight gain was 10.8-15.8 kg for underweight, 9.9-14.1 kg for normal-weight, 6.1-10.2 kg for overweight and 4.3-8.0 kg for obese women.
Maternal prepregnancy BMI categories were defined according to the IOM and WHO definitions (underweight: o18.5 kg m À 2 , normal-weight: 18.5-24.9 kg m À 2 , overweight: 25.0-29.9 kg m À 2 , obese:
12,30
The primary outcome parameter was child's overweight at school entry. We applied the International Obesity Task Force 31 age-and sex-specific BMI cutoff values to classify whether a child was overweight (X90. percentile) or obese (X97. percentile). The term 'childhood overweight' includes both overweight and obesity. The secondary outcome parameter 'childhood abdominal adiposity' was defined as WC X90. age-and sex-specific percentile. 32 
Potential confounding factors
The following potential confounding factors all associated with the outcome and exposure (data not shown) were considered in the analysis: birth weight, maternal age at conception, maternal smoking during pregnancy, breastfeeding, child's television (TV) viewing, parental SES and child's PA. Maternal smoking during pregnancy was dichotomized as 'at no times during pregnancy' or 'any time during pregnancy'. Breastfeeding was dichotomized as 'at least one month exclusively without interruption' and 'less than one month exclusively'. TV viewing was categorized as 'less than 1 h daily' and '1 h daily or more'.
Parental SES was defined using an additive index, as suggested by Bö hm et al. 33 It included maternal and paternal educational background and current type of maternal and paternal employment.
Educational background was categorized as 'low' (o10 years of formal education) (score: 1), 'medium' (10 years of formal education) (score: 2) and 'high' (410 years of formal education) (score: 3). Type of employment was categorized as 'not employed' (score: 1) and 'at least part-time employed' (score: 2). SES was categorized as 'low' (total parental score: p6), 'medium' (total parental score: 7-8) and 'high' (total parental score: X9).
PA of the child was characterized by outdoor PA in winter and summer and sports inside and outside a sports club. We dichotomized the four variables to discriminate best between frequent or rare PA in our sample (PA in summer: frequent ¼ almost every day; PA in winter: frequent X3-5 times per week; sports in a sports club: frequent X1-2 times per week; sports outside a sports club: frequent X1 À 2 times per week). We then combined the dichotomous variables to define the frequency of (1) outdoor PA (high ¼ frequent in outdoor summer and outdoor winter; medium ¼ frequent in either of them; low ¼ rare in outdoor summer and outdoor winter) and (2) sports (high ¼ frequent in sports inside and outside a sports club; medium ¼ frequent in either of them; low ¼ rare in sports inside and outside a sports club). Next, we combined the definitions for outdoor PA and sports to categorize in overall 'high PA' (at least either of them defined as high and the other as medium), 'medium PA' (either of them defined as high and the other as low, or both categorized as medium), or 'low PA' (either of them defined as low and the other as medium, or both categorized as low).
Statistical analysis
We used t-tests and w 2 -tests (as appropriate) for comparisons between characteristics of included and excluded participants. Multivariate linear and logistic regression models were used to analyze the impact of continuous GWG or categorical GWG (inadequate, adequate, excessive), 12 respectively, on childhood overweight and abdominal adiposity at school entry. In the stratified analyses, ORs were calculated for each of the 
confidence intervals (CIs) were calculated. Additionally, interaction terms for the maternal BMI and GWG categories were calculated. We adjusted the models for all potential confounders. In order to assess whether there is a linear or nonlinear association of absolute GWG with the child's risk of being overweight or having abdominal adiposity, we performed additional analyses. A generalized additive logistic model was applied to estimate a potential nonlinear effect of GWG on the binary response 'overweight at school entry' or 'abdominal adiposity at school entry'. In order to obtain a good trade-off between bias and variance we used P-splines 34 for the estimation of the nonlinear effect with data-driven estimation of smoothness of the effect by generalized cross-validation minimization. 35 A deviance analysis was carried out to test the potential nonlinearity of GWG. Here we performed a stepwise variable selection procedure based on Akaike's Information Criterion to adjust for potential confounders. 36 Statistical significance of effects was determined by P-values of o0.05 or by 95% CIs. All statistical analyses were conducted using the software package R 2.12.1 (http://cran.r-project.org). Table 1 shows the characteristics of the study population with regard to the main exposure variables, outcomes and potential confounders. Mothers of children included in the analyses were slightly older, more likely to be primiparous, less likely to have smoked during pregnancy and less likely to have a low SES compared with mothers who were excluded from the analyses. Children included in the final analyses had a slightly lower BMI and WC, and they were less likely to be overweight and to have abdominal adiposity, less likely to watch 1 h or more of TV daily and less likely to be physically inactive compared with children excluded from the analyses.
RESULTS
Sample description
In the analyzed sample, the prevalence of preconceptional maternal overweight (including obesity) was 25.6%, whereas the rates for maternal underweight and normal weight were 4.8% and 69.6%, respectively. During pregnancy, more than half of the women (53.6%) gained weight above and 14.6% below the range recommended by the IOM.
More than 10% of children, who were on average 5.8 years old, were overweight (BMI X90. percentile); 2.4% were obese (BMI X97. percentile). The prevalence of overweight was 12.7% among children of mothers with excessive GWG and 7.5% among children of mothers with adequate GWG. In 15% of children, WC was equal to or exceeding the 90th percentile. Among mothers with excessive GWG, the percentage of those children having abdominal adiposity was 17.6%, whereas this percentage was 11.9% among mothers with adequate GWG.
Association of GWG with childhood overweight and stratification by maternal prepregnancy BMI In logistic regression models, with absolute GWG in kg or relative GWG defined as excessive or inadequate according to IOM, crude and adjusted ORs indicated an increased risk of childhood overweight at school entry, both in relation to increasing continuous GWG (adjusted OR: 1.04 (95% CI: 1.02, 1.05)) and in relation to the IOM category 'excessive GWG' as compared with 'adequate GWG' (adjusted OR: 1.57 (95% CI: 1.30, 1.91)) ( Table 2 ). There was no evidence of a protective effect of inadequate GWG.
Analyses stratified by maternal prepregnancy BMI category revealed inconsistent associations between GWG and childhood overweight ( Table 3 ). The point estimates for the association between the categories of excessive or inadequate GWG and childhood overweight varied considerably by maternal BMI category. However, the corresponding 95% CIs of the ORs overlapped widely. Furthermore, the interaction terms for the maternal BMI and the GWG categories showed no significant effect.
Association of GWG with children's abdominal adiposity and stratification by maternal prepregnancy BMI We also investigated associations between continuous and categorical GWG and abdominal adiposity as determined by children's WC X90. percentile at school entry. Similar to the outcome overweight as determined by children's BMI, crude and adjusted ORs indicated an increase in the risk of abdominal adiposity at school entry of 3% per kg GWG (adjusted OR: 1.03 (95% CI: 1.02, 1.04)) ( Table 2) . When GWG was used as a categorical variable, children of mothers with excessive GWG were more likely to have abdominal adiposity at school entry than children of mothers with an adequate GWG (adjusted OR: 1.39 (95% CI: 1.19, 1.63)) ( Table 2 ). There was no evidence of a protective effect of inadequate GWG on abdominal adiposity in children.
Analyses involving stratification by maternal prepregnancy BMI category indicated an increased risk of abdominal adiposity only in children of normal-weight mothers who had excessive GWG (adjusted OR: 1.35 (95% CI: 1.11, 1.65)), whereas there was no such effect in children of underweight, overweight and obese mothers (Table 3 ). For each additional kg of GWG, there was an increase in the risk of abdominal adiposity by 3% in children of normalweight mothers (adjusted OR: 1.03 (95% CI: 1.01, 1.05)). Across all maternal prepregnancy BMI subgroups, there was neither a beneficial nor a harmful effect of inadequate GWG. The interaction terms for the maternal BMI and the GWG categories showed no significant effect.
Association of GWG with childhood obesity and stratification by maternal prepregnancy BMI When we analyzed the data in relation to the outcome parameter childhood obesity (BMI X97. percentile) instead of childhood overweight (BMI X90. percentile), results were comparable; however, there was an even stronger association with the excessive GWG category (adjusted OR: 2.65 (95% CI: 1.72, 4.28)) (Supplementary Table 1 Table 1) .
Similarly, when we defined the outcome 'abdominal adiposity' as WC X95. percentile instead of WC X90. percentile, 32 a slightly stronger association was found with the excessive GWG category, both for the overall analysis (adjusted OR: 1.55 (95% CI: 1.27, 1.91)) and for the group of normal-weight mothers (adjusted OR: 1.44 (95% CI: 1.11, 1.89)) (Supplementary Table 1 ).
Type of interrelationship between GWG and childhood overweight and abdominal adiposity Figure 2 shows the predicted probability for childhood overweight and its 95% CIs related to maternal GWG after adjustment for potential confounding factors. All confounding variables were held constant on their sample median in case of continuous variables and, in case of a categorical variable, they were held constant on a given variable manifestation (that is, normal maternal prepregnancy BMI, no maternal smoking in pregnancy, at least 1 month of breastfeeding, less than 1 h of daily TV watching and high SES).
The deviance analysis suggested a significantly better fit for the nonlinear association compared with a linear association. For low GWG values (o12 kg), increments in GWG did not increase the predicted probability for childhood overweight. Beginning at a GWG of 12 kg, the probability for childhood overweight increased with rising GWG. Similar findings were obtained for the childhood outcome 'abdominal adiposity' (data not shown).
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DISCUSSION
Main findings of the study
This analysis of data from a large retrospective cohort of nearly 7000 mother-child pairs revealed a higher risk of both overweight and abdominal adiposity at school entry in children of mothers who had gained weight excessively during their pregnancies as defined by the IOM criteria. Even higher ORs were evident when only the subgroup of obese children (BMI X97. percentile) was considered in the analysis. Inadequate GWG had neither a beneficial nor harmful impact on overweight or abdominal adiposity in children at school entry. The association between GWG in kg and childhood weight status was best described by a nonlinear model. There was no evidence of different effects by maternal prepregnancy BMI category. As the numbers in some of the maternal subgroup analyses were limited, however, failure to identify effect modification of the associations between excessive or inadequate GWG and childhood weight status by maternal prepregnancy BMI category may reflect lack of statistical power.
Comparison with other studies Our finding of an adverse effect of excessive weight gain during pregnancy that is higher than the recommended ranges of the [18] [19] [20] [21] However, in contrast to the majority of previous studies which applied children's BMI as the only outcome parameter, we confirmed our findings by assessing both BMI and WC, the latter providing information on the pattern of fat distribution. This is a critical issue as BMI is an inaccurate surrogate measure of adiposity in children, considering that BMI depends on both fat and lean mass. 37 WC has been shown to allow for an indirect estimate of abdominal obesity and its cardiometabolic risk, even in preschool children. 38 Only few recent studies of smaller sample sizes have investigated the effects of GWG on offspring adiposity at age 6 and 9 years and in young adulthood as assessed by DEXA measurements or WC and skinfold thickness measurements and found positive associations, 15, 22, 23 whereas one small study failed to show such a relationship. 39 Our results of a large cohort analysis of children at school entry are concordant with the finding of a positive association, reinforcing the notion that prenatal exposure to nutritional influences that lead to excessive GWG increases the risk of offspring adiposity later in life. Although the exact mechanisms through which a maternal obesogenic environment and possible interactions with genetic components are linked to the development of offspring health risks are still poorly understood, the prenatal period emerges as a critical time window offering the potential to modulate risks very early in life. 7 The impact of lower than recommended GWG on childhood health outcome has remained controversial, 26 in particular considering potentially differing effects in women of various prepregnancy BMI categories. Our results indicate that lower than recommended GWG is neither beneficial in reducing the risk of childhood overweight and adiposity nor harmful by increasing this risk. This finding appeared to be independent of the woman's BMI at conception. In contrast to previous suggestions of a U-shaped or linear relationship, 14, 22, 27 we found evidence of a nonlinear type of relation between GWG and childhood overweight and abdominal adiposity. At a GWG of about 12-20 kg, a positive association with the risk of childhood overweight became evident which strongly increased if GWG was greater than 20 kg. There was no increased or reduced risk associated with GWG lower than B12 kg. Thus, use of absolute GWG in kg as a linear predictor of the risk of childhood overweight or abdominal adiposity should be discouraged; the effect of high GWG is underestimated while a spurious beneficial effect of low GWG is suggested. Suboptimal GWG may therefore not be justified as a preventive strategy as some weight gain is physiologically necessary, whereas high GWG may constitute a risk. Using 'excessive' GWG, a measure of relative instead of absolute GWG, captures the proportion of higher GWG that is not associated with optimal outcomes and thus, is the portion of GWG that should be avoided.
In the subgroup of overweight women, inadequate and excessive GWG appeared both to be associated with an increased risk of childhood overweight (Table 3) , suggesting a U-shaped relationship between GWG and childhood weight status, as reported elsewhere. 22, 27 The subgroup sizes, however, were small and the 95% CIs wide. Additionally, there is no biological plausibility for a completely different effect of GWG in a small and arbitrary maternal weight category section.
Strengths and limitations Our findings are based on a large contemporary sample of non-US children. Exposure and outcome data of our study were ascertained from medical records or measured by trained staff. All weight data, apart from prepregnancy weight, which was based on self-report at the time of the first antenatal visit, were measured. There was a high correlation of the maternal prepregnancy weight and the weight measured at the first antenatal visit. Our findings are based on the 2009 IOM recommendations for GWG, which include the most actual evidence available. We were able to adjust for a large number of confounders known to be relevant determinants of childhood overweight and adiposity.
Our results should be interpreted in the context of the following limitations. In the absence of dietary data of both mother and child and information on PA of the mother during pregnancy, the potential remains for residual confounding. Thus, a possible influence of the mother's habitual diet and the diet which she feeds her child cannot be excluded. Furthermore, data on maternal smoking during pregnancy and breastfeeding were obtained by self-report at the time of school entry. However, this approach has been shown to yield fairly valid estimates for those factors 40, 41 and therefore, appears to be a minor limitation. There may have been some selection bias in our study, because the excluded children were more likely to be exposed to several risk factors of childhood overweight (maternal smoking, low SES, longer TV viewing, low PA) compared with those included in the final analyses. Although this might be of some importance for the external validity of our findings, we doubt that these factors had an influence on the main findings. We used WC as an indirect estimate of abdominal adiposity, because it was not possible to carry out direct measurements of body composition as determined by fat and lean mass (such as DEXA or magnetic resonance imaging) in our large cohort recruited within the setting of school entry health examinations.
Interpretation and implications of findings
The IOM guidelines on GWG revised in 2009 identified a need for more evidence on the effects of GWG on long-term childhood outcomes. This cohort analysis contributes information to fill this gap. Our findings on prenatal risks induced by excessive GWG and relating to long-term childhood overweight and abdominal adiposity strongly support the avoidance of exceeding the upper limits of the 2009 IOM BMI-specific ranges for GWG. 12, 42 Whereas higher than recommended GWG has the potential to contribute to the obesity epidemic through an increase in weight and fat mass in offspring of the next generation, lower than recommended GWG does not appear to influence the children's weight status later in life. Thus, our results do not support promoting a reduction of GWG to below the recommended ranges for any of the maternal BMI subgroups. This notion is Extent of pregnancy weight gain and child outcome R Ensenauer et al further supported by the demonstration of a nonlinear association between absolute GWG and the risk of childhood overweight and abdominal adiposity. Avoidance of excessive GWG should be attempted for all pregnancies, as there was no clear evidence of different effects by maternal prepregnancy BMI category. Excessive GWG was observed in more than 50% of all women in our and other cohorts 19, 22 suggesting that avoidance of excessive GWG confers a substantial potential to reduce the burden of obesity in children. Women at risk for excessive GWG can be identified as early as the second trimester on the basis of the week-specific IOM cutoff values for GWG, 28 offering the option to specifically design preventive interventions for this target group. Recent meta-analyses have shown that dietary and lifestyle interventions in pregnancy can reduce GWG. [43] [44] [45] However, effects have been modest with a stronger effect of dietary modifications than PA or mixed approaches. This raises questions as to the 'functional' components of a single or combined GWG reduction strategy and its intensity, duration and safety, as well as the mode with which elements of an intervention are delivered and compliance issues.
Although more evidence on the efficacy of interventions is required, advising pregnant women on their IOM À GWG ranges, which does not appear to be a current common practice, 46, 47 and supporting them in gaining within their BMI-specific ranges is warranted and may reduce the risk of childhood overweight and abdominal adiposity. In an effort to counteract increases in obesity rates, public health strategies focussing on the awareness and prevention of excessive GWG and its consequences are justified and urgently needed.
